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There is no branch of chemical toxicology which has received so much attention as that which relates to the processes for detecting arsenic in simple solutions Marsh's test, that in no case could it be relied on as furnishing conclusive evidence of the presence of the poison, because the materials employed generally contained traces of that substance. Indeed it has been asserted by some that no specimen of zinc can be procured entirely free from arsenic; an assertion, however, in the truth of which, in a practical view, it is impossible to agree. Zinc may be procured so pure as to indicate, when used in Marsh's tube, not the slightest trace of the presence of arsenic; and although by using larger quantities of the metal, and employing more delicate methods of testing, some minute portion of arsenic might be found to be present in it, it is obvious that this cannot affect the practical bearing of the question. We It is right to examine the objections which may be fairly advanced against this mode of testing. In the first place, the only materials used are muriatic acid, and metallic copper; and the only one which may be supposed to present any difficulty in respect to the admixture of arsenic as impurity, is muriatic acid. This therefore should be taken absolutely pure, and the proper way of testing it for arsenic would be to dilute it with two parts of water, and boil a portion of copper in it before trying the suspected liquid. Antimony. In a diluted solution of an antimonial salt, the deposit of antimony is known from that of arsenic by its violet colour, but the arsenical deposit may have this colour also, where the quantity of poison is extremely small; and I have observed that in boiling copper with the chloride of antimony, the grey deposit was almost identical with that of arsenic. So in experimenting with the acid nitrate of bismuth, the deposit on copper was very similar to that of arsenic : it possessed none of the crystalline characters ascribed to it by Reinsch. The protochloride and perchloride of tin gave a dark gray deposit with a purple tint, without rendering it necessary to add muriatic acid. The common sesquichloride of iron gave also a dark gray tarnish, and with nickel there was no effect. It may be proper to state, however, that on immersing a slip of polished copper in a diluted solution of a salt of nickel, it appears to acquire instantly a bright silvery coating. This is owing to an optical effect; since the red colour of the copper neutralizes the green colour of the liquid, and causes the reflection of white light; hence, on removing it the copper is seen to possess its usual red lustre. Cadmium produced no effect; copper was boiled in a solution of the nitrate to which muriatic acid had been added, and also in a solution of chloride made by dissolving the pure oxide in muriatic acid. In neither case, although the metal was left in the liquid for upwards of half an hour, was there any change. Here then we have an important difference between cadmium and arsenic: these metals resembling each other strikingly in the fact, that they yield metallic sublimates when their oxides are heated with carbonaceous matter, and yellow sulphurets, when their compounds are treated with a current of sulphuretted hydrogen gas. In respect to silver and mercury, the metallic deposits are formed without the addition of muriatic acid; although in a very diluted solution of a mercurial salt, the deposit would take place very slowly, unless muriatic acid were added. The precipitation was slow, the sulphuret was commonly mixed with much organic matter, so that on attempting to obtain from it the metal, the sublimate was often obscured by the foreign substances with which it was mixed. If the proportion of sesqui-sulphuret were small, it could not be wholly separated from the liquidor if it were thus separated, the quantity was not sufficient to yield a distinct and well-defined sublimate of metallic arsenic. In short, those who have tried both processes must have perceived that there were many inconveniences connected with them. The following experiments will show that the copper test supplies all that is required to render the search after arsenic simple, speedy, and certain.
The 7^th part of a grain of arsenious acid was mixed with two fluid drachms of milk. The mixture was boiled with a few drops of muriatic acid, and a slip of copper was introduced. In less than a minute the metal was coated with a grey film of metallic arsenic. Several pieces were thus coated; they were washed in water, dried in the heated current of air over a spirit lamp-flame, and introduced into a small reduction tube. On applying a gentle heat to the copper, octohedral crystals were obtained; visible to the eye in the light of the sun, but plainly distinguishable with a lens of low power. The crystals dissolved in water gave the usual reactions with the ammonio-nitrate of silver and sulphuretted hydrogen gas. In a second experiment, the same quantity of arsenic was mixed with two drachms of porter ; in a third, a like quantity with two drachms of gruel, and the copper test was ap plied with similar satisfactory results. Each experiment was completed in about five minutes. Brandy, containing a poisonous impregnation of arsenic, was then tested; and the arsenic readily separated. A few drops taken from a bottle of port wine, containing arsenic, and which had nearly caused the death of three persons about four years ago, were next submitted to the test, and the metal readily obtained. In organic solids the results were equally striking: a few grains of a cake containing arsenic, which had been used in an attempt to poison, were boiled in a small quantity of distilled water; and muriatic acid and copper added, when metallic arsenic was immediately precipitated. The contents of the stomach of a person who was poisoned by arsenic in February, 1834, which had been loosely exposed, and allowed to become decomposed during a period of upwards of nine years, were next examined. A few drops of the thick turbid liquid were placed in a tube and boiled with dilute muriatic acid and water; the copper introduced was covered with a bright layer of metallic arsenic. The contents of three other stomachs taken from persons who were poisoned by arsenic in 1835, 1838, and 1840, gave precisely similar results. In the last case, the whole of the contents with the food at the time contained in the organ, had been 
